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A and Conclusion

I conaider this
the history of ORNL.
important conseq
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It may be many years before we are awure of the more
of this aceident.

, He had with
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& reading of about 15 mrem/br in the middle of the street st a distance of
about 30 feet in fremt of the opening of cell 6. HNe took seversl smear
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x; at the northwest side of Building 3019.
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of the cheadeal explosion, a0 mention was made of the a-activity. The
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. T11 perecos leaving the avea of Bullding 019 were carefully checked for ow,

e, and reactivity, and 10 one vas permitted to enter this area wnleas ke had
Deen provided wAth appropriste protective clothing. If this checking statlion
all txaffic, it iz quite probebie that a large snomt of plutonium would have
heen tracked throughout the Laboratory, thus putting it out of operation for

7t ig scomewhiat ironical that one of the fortunate features of this
mmmmmmummmmmam:Mm
sallout accident such that Health PMysics had thres men on duty rether than
nembers of the Zeaith Mysics Division, and they, togetber with others wbo

‘7. sywived on the scene shortly thereaftar, s systomatic surveys of personnel

begen sys
the barricades were plseed co Hillside Avenue was chwcking the Health Phywics
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perimeter constant-aiv.mmitoring atations (1.8., 6t the rock QUEITY; JoUeSs
Ares, Duildings 1U0C emd 302Y, ete.). It is interesting to note thet the

. off scals 8% 11100 S.m.
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and sulfmr were about 20 foet from cell G. These swmples were coumted the night
of the menident, and no Fission or induced sotivity could be detected. However,
ay newtren sowres in eell 6. Iikewise, IPA {ilns vorn Ly ecaployees in Building

of_ghort-1tvad fission prodncts (e.g., Se¥v, arl, © ‘3,3,%,5‘;8&%
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employee comdng an duty nt 12 midwight. His previous Deeiwming in heslth
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wmye of the sitvatics he cul m:&mmmm it Widte
Ol Creeln *‘“u; averting the mi‘bi v o seriovely contesinabiog the

Climek River zyoten with Siutonils.
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Seconse of W deloy o reconnisime that thore vas an of lmzwrd agd dne
fmngmai’*m SRS Eaﬁmﬂmﬁmaﬁz&m Labovabory dei.. soeetline
etween 1:00 and 2:0C o.se  Shortly sfberwd cost of the senioe B
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S D, Teasue, owd L. UL Johoson) vere oresent wx sosetise laber in the

dght altorether soout 20 members of the jealth Fysics Division were on

.mxi baislng part novarious owerations including svea cwurveys,; alr saimiing,

iy }mems, norzoenel nanitoriny, wine g Tecal anmliysis, water

womitering, ebo. hvin, dlscussed the treiimintyy susvey date vidh

. J. 00 Tart and roviewed the mivbable cause m oomemuenees of Lhe

w:gg.s:;“m aith Ty P Lo Suller, we memzim that we faced an exirexely
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@Wﬁﬁ‘ms by He H. Aboe indicoted e had shout 48 o of Pu oin

i bholding basin so we did oot wish 4o relsase this water through
‘{;Ew troatoeat plack.

4. Jye-passing to Bhite Gak creck all unwortpemrated Jdgudd vaste
an ovder ot to dilute the sied wacte containiaey the ™o,

o, wving Alee and nis swrveyors vl NERIOUS AYEA murvaye Lo tae
sed-dborhood of the laboratory.
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a. Choekine- e cortamination of thoze onomzed Sn The operallcn.
Several e:ployees required extensive agia decomtmaination.

be Checidog olothing of emplopses wod by vemudring covexells, shoe
COVETE, caps, otc., of everyonm solng imto highly containzbed aree.
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Getting as many urine and fecal samples as possible from exposed

(or potentially expesed) employees. The Health Physics urine
analysis laboratory was operated on & 24 hour basis.

Getting a large number of smear samples, alr samples and fail-
out samples. These were anaiyred by photographic and counting
techniques.

Warning everyone to stay out of the contaminated ares if possible
and adding a speclal word of caution to prevent any employees
entering the contaminated area with open wounds or engaging in

any operations vhere they might run a risk of receiving contaminated
wouxds .

Maintaining personnel monitoring and clothing checking stationa
at the northwest corner of Bullding 2019 and the southeast corner
of Building 3042. Mo one is to enter or leave the contaminated
ares except via these stations.

#Haking spot checks of shoes of all persons entering the cafeteria.
NOTE: This check was conducted for two days with results as shown
in Table I.

Making checks of all shoes of persons leaving the Iaborstory.
HOTE: This check was conducted for five days with results as
indicated in Table I, .

Hotifying all Laboratory Directors of the accident., I phoned
Dr. A. Hollaender wiih reference to the accident. Our Health
Physics swrveyor, L. C. Johnson, placed psper in the haliways
of the Y-12 Biology Building and persons from X-10 were checked
for contamination when they entered the Biology Building. The
doors of the X-10 Instrument Bullding were seaied shut, paper was
placed on hallways and persons enbered only afier vutting on
clean cover shoes. Papers were niaced in entrance ways of other
buildings.

Checking cars and trucks leaving X-10. A number of these vere
found to be contaminated and recuired decontamixstion,

Checking cafeteria thoroughly several times before its use in
the preparation and serving of food.

Keepivig a complete log of all persons entering and leaving the
Laboretory from 12 midnight Saturday to 6:00 a.m. Sunday.

Pin down gnd secure the sources of hizh level Pu contamination by:
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b.

Placing tar and gravel on Hillside Avenus from west end of Bullding
3019 %o east end of the ORR (Building 3042).

Spraying a heavy coat of pasint on sidewsiks, grass, fence, cement
blocks, pipe, truck, and other objects immediately outside of cell 6.

Putting new swface on roof of the Solid State Building (3025)
and the Engineering Bullding (3022).'
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Painting north and west walls of Bullding 3022 and treating in
some satisfactory way the north wall of Building 3025. 0FE:
I delleve this trestment of the north wall of Rullding 3025 is
one of the few recoomendations I made that was not carried out
imzm:;.;y. {A brick sealer was added on December 1, after s
mop down.

Removing the comtauinated truck Trem the south zide of Bullding
3001 Lo the nwrisl ground arvezx without ooresding the contamination.
JAE: Thi= truck vas moved temorarily to the decontamiration area
mmWMMMmmwammmm&
ground., Jerbsps when more time is availsble it can be decortaminated
hut it wouwld siweys presest some potential risk.

Sometine later the roof of Building 3019 was found to He conw
taminated and & paw surfece was placed on this root.

General cleaoup prograns now in various stages of nrorress:
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Pigeing out in large sections the contsninated portion of the
hard surface of Hillaide Avenue and carrying it to ithe hurial
grournd,
Wmmmcmngmmawmmmm
nlocks, oipe, Tence, eie., south of cell 6. These are saome of
the objects that were sprayed on Saturday with white paiut.

ventindng owr restrictions ggaingt eatling and countinwing to liadt
access o specified doorways in Dulidings J022, 2 2042, 2008,
3008, 300k, 3003, 3002, 3013, and 307h. Oniy owr mzicke.cﬁ.an
on the esrly norming of Sovenmber 21 prevented serious contamination
af these buildings. mmm,mmm,am
ventilators {acing toward cell O vere sealed off, Llotting paper
was placed on the loors and nersons entering these muildings
vere cheoked for contaninmtion and required Lo change into clean
cover shoss. Yhen we checked the ORR Bullding (3042) about 3:00 a.m.
we could find no evidence of & contamination, owever, when I
re~checked the bullding sbout G:00 a.u. a considerable amount of
aegetivity had besm tracied through the west doormays. It is fore
tunate thet this was caught in the ndek of time. I had the
doarways blocked (with the exception to one eatrance on the cast
side of the building) snd the contaminstion cleansd up in the hall-
ways so that ve could continue the use of the bullding.,

Seese of the supervigsors and other occcupants of these buildings
have conplained sbout the restrictions we have imposed. Ay awm
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subjected W sarious Pu exposures.
Continuing a careful check on all liguid and gaseous waste Trom ORNL.

Continuing our suspension of the Saturday towrs of high school
children and others into the laboretory area.




vith ceaetivity, PFortunstely , I 4id not find smy indiewtion of cone
tamingtion on the olothing or bodies of ilese suployees. DBeoswe it
_tm,mumwmwmmzmmm,z
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RSty 8N moon &N poasttlis, (Y Dad besm fnformed thet J, A. Swmrtout
vas out of town so I 334 aot atbenpt to ‘phoow Ms.) 3inee I wes not
sussesyful in sweking Dy, Veinbery, I requeted that the resctor be
oxt off immedistely dut without dmsage to the remstor snd that all
perscns lesve the tutlding an soon theresfier as possible. At that
time we made a grick cheek of the fillers and othey revts of the
mm,mm,mmwmmmm
wars cuk off. ALl pmwons in the building were gives sempls bottles
olothing and ao sypropriste mask (thie wae not to insiude u hel? face
mask but yatber a full face mesk, s pressure msek o o peessure sutt).

3. Jlesn up the spots of gross ce-eotivity as socn as posaible,

Ba ﬁmm doore, windows, and vents, WMM

2. Iripd off the contmmineted ooy surfese snd repdsce It with
tarrearo; tile, or sase sultsble surface that is move sasily

de G0 over sll swrfsces vherw possibis with & vasum, susking the
and stack. Care oust be exersised in crder not to suak deron,
cadnimy, or ~ther lavge caplure cross-seation meterisl into
paneLs ;M m s 1edpee § TWlle fa all theew 2l
sleetyocution,

e, Inttially I frowed m the ides of weshing dows the roof snd walls
of thds bulldtey with vater beesuse I fespwd muoh of the comtaminstion
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only ¢a he sucked into the butiding ab a iater date after the
insuletion bas dried out. It has now begn indicated at water
clagning can v syplied to certain parts of the uulldlug without
the risk a# stoted ebove and L this wroves o e true e wvash
dowa cthod may e wed satlslentorily in some parts of this
T ddng.

e ALL the sbove Mlm.mmicm st e carried ouwt oniy by
sersoas wessdrns a Duds fnee megh, nooressure TRsk, oF nreasure
SUAGs

T lddns i ¢0 have a complete coab of pednt inside. This los
ﬁ&Mn@WﬁmmWMMM%}M

, yveing 1t into large lusoludle sarticles that rresent
itmgr“mmmmémmwmmm
Plake ofT at some Ivtwre duate. a.g.sm'“?mmtm 3331'?’7353
st e romainted frequentlisc in the fuoture so long as it is 1o use.

e 2 Cinal o@talls o W clpmuin of the draphite Beactoy mrd itn
«\-M»‘&%ﬁ sideld have not been vorked ovt; mresumably mogt of this
can b aceomnlished with appromviate use of the vecuun Systen.
The variouns nlugs and stodinzers should be moved in and out o the
reactor 4 Jew timms 1o order va Aislodge Pu pmrdicles coligctad
in the orevioes,

ie o food mmy be taken inte Building 3001 and zo food oy be eaten
im Butlding 001,

Je S0 lLobacco may be omoked o chewed in Sullding 3001,

Re I» person with opern soves pay enter Builddng 3001, Greal oadw
,wt b &m%mﬁ%ﬁ&mmm
YT ’?Ez spze of contaminated wounds (this ineludes any Uresk

nookdnd the iniured person (st be russed Lo U8 esdlsal Bpt.

i ar mrgaaey ‘rogtaenrt.

1. don completing the cleamp of Tulldlsy 3001 the stack Filters
il be chaneesd with srent caye in amar oot 7o dlachesse
slutonivzm (From the clsapeun operatics; up taf stack.
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W chots inside vell G. I have Ldiceted that thls 1o apn irpoytant

aasiogmeat Wt 1t must be dons without 4he risk of overexposure -~

either oxterisily or ioternally.

3. The pluzs and 21l openings ioto cell O sust be carefully cesled,

13, ‘The analytical ond of Suwilding 3019 wos not comteminated following
mmmmwwmmmwmé.
e mugt male cevdadn thet these aress remain sealed off and thet

Qe &mai‘&ze-mestismw sl e aceifext iz that the TLlters in
the ady strema Jiom it 5o 2519 held sl spormted effectively.
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I have regquested that these filters be changed ocnly after taking
eveyy known step to prevent the blowing of plutonium up the atsck.

d. A1) otheyr aress in the bullding must be clesned up after carefnl
plamning and by following esch procedure step by step as outlined
above for Butlding 3001. The contaminmtion in this Tatlding is
pexhaps several orders of magnitude greater than that in Bullding
3001, so the claomn-ip job is much more ALfficult.

e. There has been some cross contamination (feedback) due to the use
of s coumon change house for Buildings 3019 and 3001. Plsns are
being made now (December 2) to provide o separate changes house
for Butlding 3001.

f. Several cages of animals (mostly rats) are to be placed in the
"hottest" areas of Building 3019 during the clean~up operationa.
Some of these anfmals will be sacrificed to determine the megnitude
of the iohalation hasard wvhile others will be retained and observed
for any late effects of plutonima exposure.

7. Persounel Exposure

it iz impossihle at the present time to evmluste exposure of (RAHL
peracrmel., As indieated in Table II, s large munber of urine sasples
indicate that & smmll amount of plutentium iz being exereted by most of
the perscns enguged direetly in opsrations in Bulldings 3019 and 3001.
We have received only a few fecal samples for analysis, bhut as indi.-
cated in Table III two of these are rather high. There iz no need for
feesl semples at this late date except from those who contimue to be
expoged to plutoniumy, because most of the elimination at present
woald be hy way of the urine. Preliminary tests have indicated that
the plutoniwse wiich egeaped is quite insoluble in weter. We would
like very much to get a large sample and determine its solubllity
iz body flutds, We would like to obtain somw informatiom on the
particle aize and shepe (using opticsl and electron mioroscops
toshiniques), and we would like to mm scwe Xeray Aiffyscticon pattemns
to obkain a better ides of the chemical form of the plutonium particles.
We can be certain that most of the large dust particies that were
inhaled vere swallowved -~ some directly and others safter being held
up in the upper respirutory trmat or brought wp by the e¢ilis. The
szall particlies entered inte the lowexr respiratory tract vhere a
large fraction of those less than 0.3 in dlmmeter were held up in
the alveall from whence scms will be dlssolved and enter the hlood.
mmnm«ammmmﬁmwwmm

nedes
The effective <life for Pu?39 1s aseumed mge .ax days
the bone, 3 x 10% days in the liver, 3.k x kiw
mm(mmmmam.WMmmm
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If most of the Pu ve now find in the urine of our employees is exgreted from
the lymph nodes, large amounts may be deposited therein. Gn the other kand, il
ot of the Pu exoreted in the urine is that whieh was held up temporerily
in the blood and in the extrsceliuvlar flutds, it may be that only very minow
MWMWWN@:&MWMMW There
onsiderabis evidence that it requires 15 to 20 yearw for the average
Wmmwmzw;mmnm:mm'
sad/or until mauy yesrs heve clspsed, we may not bave sll the necessary
information to evaluate the nmmn hasards sssocisted with this aceidsnt.

Inmﬁm»muzmmmmwmamm:

1. &m&mfwwm%mmmmamma@
ORHL employeen.

2. Continue to run fecsl analyses on those persons engeged in the clesne
up cpeyations.

« Zovemtigabte the uge of the total body counter in eveluating the total
uptake of plutcnium and to estimate ite distribdution in the body.
Fortwmtely thiz piytenius from cell O comtained isctopes other
mmﬁaﬁma@mma%mmmm
Zems spectral sualysis (e.g., has a ressonable yield of
Gl and 0.155 Mev goomas ) .
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Z. Contizmue our urine and fecal cnalyses s well as total body counts
on (BN exployses to detarmine the hasard from the ruthentum fallout
aseident that coowrved price to this latest acoident.

gliv mmmrwawmmmaamtetmmm,

but he had Deen exposed to plutontum in his wverk for several yesrs price to

the fatal sccident. The autopey ruvenled the surpriking informmtion that
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in the pwimonary lymph nofes wss J0 times thet in hoos. Duriz y
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fow years theve has been an insressing amount of exposure to Pu*
in the Los Alamos labovetories, and this was refiected in the Pu found in
the lungs but to a lagser extent in the Pu found in the lysph nodes. This
would farther indicate an axtremely lomg helf-1ife for Pu in the lyrph nodes.
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a conbwmsingtion vas tracked into the homes.
E. Z. ¥Norgan
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